Introduction
Kangaroo Mother Care (KMC) refers to the technique of prolonged, continuous skin-to-skin contact of mothers with low birth weight (LBW) infants in the hospital and after discharge, and was pioneered by Rey and Martinez 1 in Colombia. The technique has found widespread acceptance for care of medically stable, hospitalized LBW infants weighing <2000 g. [2] [3] [4] [5] [6] [7] [8] The practice of KMC in hospitalized LBW infants has been associated with a number of benefits, and is now considered to be at least as good as standard care with incubators. 2 Potential benefits include improved maternal-infant bonding, more rapid transition to physiological stability following birth, reduced crying and longer periods of alertness, improved breastfeeding and growth, reduced incidence of hypothermia and serious bacterial infections, and earlier discharge from hospital. 2, [9] [10] [11] [12] [13] [14] [15] Use of KMC to date has been largely restricted to hospital settings. Although promoting KMC in the hospital is an important goal in improving newborn health and survival, two-thirds of women globally give birth at home. Thus, many researchers have also noted the importance of adapting KMC for use in the community. 4, 9, 16 No report is available on the impact of KMC from communitybased settings in developing countries, and adaptation of the technique for use in the community has only recently been described. 6 In a pilot study in Bangladesh, nutrition promoters were trained in community-based KMC (CKMC), in combination with basic elements of essential newborn care, and subsequently introduced this package of care to expectant and new mothers. The main strategies used were (1) to train community-based nutrition promoters to provide person-to-person communication about CKMC; (2) distribution of pictorial pamphlets describing the basic components of CKMC; and (3) the development of flash cards with back-to-back pictures showing babies in a hospital incubator, a mother holding her baby to her chest, and a mother sleeping upright holding her baby. During the person-to-person communication process, the nutrition promoter demonstrated skin-to-skin contact, encouraged the cleaning of babies with a damp or dry cloth, and promoted breastfeeding. In addition, the nutrition promoter advised mothers to seek medical care for babies' danger signs. Thus, a focused package of essential newborn care (e.g., thermal care, breastfeeding, care-seeking) was promoted. Women were interviewed at 1 month postpartum to evaluate their experience with CKMC. In all, 77% of mothers initiated skin-to-skin care (STSC) 'usually' or 'almost always', and 85% with LBW babies did so (37% of infants were LBW). Thus, CKMC was popularly adopted in this community.
In this paper, we describe the acceptability of skin-to-skin care (STSC), an adaptation of KMC that involves skin-to-skin contact of the newborn infant with the mother for a variable duration, when introduced into a resource-poor community of rural Uttar Pradesh, India. As success of STSC in improving thermal control of newborns is based on conservation of heat by the newborn and transfer of maternal heat, we simultaneously measured maternal, newborn, and ambient temperature in the home, and conducted qualitative research on perceptions of STSC to inform strategies for introduction of STSC in the community.
Methods

Study site, design, and sample
This evaluation of acceptability of STSC was nested within a trial of impact of a package of proven, cost-effective, home-based essential newborn care. The study was conducted in Shivgarh Block of Raebareli District of Uttar Pradesh, India, which has a population of 104 100. The study population is rural, resource-poor, and has poor access to quality care through the formal health care system (Table 1) . The parent study is a cluster-randomized, controlled trial consisting of three intervention arms: (1) comparison group, which received the usual services of governmental and NGO providers in the area, (2) essential newborn care (ENC, see below, Intervention), including STSC, promoted through community mobilization and behavior change communications (layered on existing services as in arm 1) and (3) ENC plus use of Thermospott (Camborne Consultants, Dorset, England), a liquid crystal device that changes color to indicate when body temperature drops into the hypothermic range. [17] [18] [19] The study was registered at clinicaltrials.gov, #H.22.02.07.15.A1.
Interventions were implemented by Community Health Workers (known as Saksham sayahak), each of whom serves a population of approximately 3500, and Community Volunteers (Saksham karta), most of whom are beneficiaries of the intervention (e.g., recently delivered and enrolled mothers) and have subsequently volunteered to assist their neighbors in the adoption of improved essential newborn care practices.
Pregnant women who were usual residents of the study area, and intended to stay in the area for at least 1 week after birthing at home were eligible for enrollment. Pregnancies were identified from January 15 to December 17, 2004 by the Saksham sahayak through bimonthly house-to-house surveillance, and those who were eligible were given verbal informed consent and offered enrollment in the study.
Intervention
A culturally appropriate community mobilization and behavior change communication program designed to encourage evidencebased essential newborn care, including the adoption of STSC was delivered to pregnant mothers, their families and key influential community members in the intervention clusters through community-based workers ( Table 2 ). The process began with seeking approval, guidance and mobilizing support of the community gatekeepers. Once a pregnant woman was identified in the intervention clusters through house-to-house surveillance, behavior change messages were introduced to the family and their immediate community by a Saksham sahayak through antenatal and early postnatal home visits. Each intervention visit lasted for approximately 1-1.5 h. Behavior change communications targeted essential newborn care practices, including birth preparedness, breastfeeding, hygienic skin and cord care, and thermal care, including STSC. Additional instruction on use of the Thermospott device was provided to families in clusters randomly assigned to receive study arm 3 interventions. At the postnatal visits, behavior change messages introduced during the antenatal visits were reinforced and positioning of the baby for STSC was practiced and concerns were addressed. Thereafter, Saksham karta reinforced messages and helped recently delivered mothers in their village to practice STSC.
Evaluations
During the early postnatal intervention visit, the Saksham sahayak recorded qualitative information about caregiver perceptions and use of STSC. Following the postnatal intervention visit, a data collector who was independent of the program intervention team visited the home, generally on the day following the first intervention visit. The visit occurred at variable times during the day.
During the data collection visit, maternal and newborn axillary temperature were measured using a low-reading mercury thermometer (GHZeal Ltd, London, England), and room temperature was measured using an alcohol-based portable wall thermometer (Hallcrest Ltd, Derby, England). Axillary temperature was measured once on each side of the body. No difference in temperature was found between the two sides (unpublished data). Data were reported for measurements from the left side for both mothers and newborn infants. Axillary temperature of 169 mothers was validated with respect to their oral temperature. The mother was not in the STSC position at the time the temperature measures were taken. Hypothermia was defined as an axillary temperature of <36.51C. 20 The weight of the baby was measured using a spring balance accurate to the nearest 100 g (Seca Electronic Scale 890, Hamburg, Germany). Acceptance of STSC was defined as any placement of the baby in skin-to-skin position on a caregiver's chest for any length of time.
The Committee on Human Research at the Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland, USA, and the Ethical Review Committee at King George Medical University, Lucknow, India, approved the study protocol. Informed verbal consent for participation of mothers and newborns was obtained from each family. A Data Safety and Monitoring Board, comprised of US and Indian investigators, monitored the study. God has sent the baby to you as your responsibility. The baby desperately anticipates your touch and affection -do not make the baby wait The baby would not get startled or shocked by other stimuli if it is in the arms of its mother. The baby feels secure with his/her skin against the mother's chest The baby gets emotional strength from the mother. Bonding occurs between the baby and mother when the baby is held skin-to-skin The baby cries when it sees in dreams that its mother has been taken away.
The baby needs his/her mother The baby has become accustomed to the rhythm of the mother's heartbeat for 9 months. Putting the baby back against the chest makes the baby feel comfortable, and feels as if he/she is in the same kind of atmosphere as the womb 
Results
Subjects
A total of 2063 pregnant women were enrolled in the study, and all gave informed verbal consent. These women gave birth to 1930 live-born infants. Data could not be collected on 70 newborn infants (3.6%) who died before the data collector could reach the home. A total of 128 women (6.2%) who had given consent during the antenatal period subsequently refused to allow the data collector to come into the Saur -the delivery room within which the mother and newborn are confined after birth. Thus, 1732 mother-newborn pairs were evaluated.
Newborn temperature
The mean time from delivery to the first postnatal intervention visit was 7.8±2.3 h (median 9.0, range 0.3 to 15.0 h) and the mean time from delivery to the postnatal data collection visit to measure newborn and maternal temperature was 17.1±10.0 h (median 16.0, range 3.0-36 h). The overall rate of hypothermia (temperature <36.51C) in newborns at the postnatal data collection visit was 45% (787/1732) based on a single daytime axillary temperature measurement taken in the home (Figure 1 ). The rate of hypothermia did not vary according to elapsed time from delivery to temperature measurement, categorized as <6 h (41.8%), 6 to 12 h (45.3%), 13 to 24 h (46.0%), >24 h (46.5%) (P ¼ 0.39). Incidence of hypothermia was higher (P ¼ 0.01) in LBW infants (49.2%, 361/733) than in normal birth weight (NBW) infants (43%, 418/971). Rate of hypothermia among newborns was 70% (308/440) during January to March (First Quarter), 20% (73/371) during April to June (Second Quarter), 32% (138/430) in July to September (Third Quarter), and 55% in October to December (Fourth Quarter). Seasonal hypothermia rates were not significantly different for LBW compared to normal weight infants in warmer months, but significant differences were found during the colder months in the First Quarter (82% (118/144) and 64% (189/294), respectively; P<0.01) and the Fourth Quarter (62% (136/219) and 49% (128/259), respectively; P<0.01) (Figure 1 ). Mean body temperature of newborns was significantly lower (P<0.01) in ambient temperatures <201C (35.9±1.41C, n ¼ 225) compared to X201C (36.5±0.91C, n ¼ 1450). There was a significant correlation between ambient and newborn temperature (r ¼ 0.47, P<0.01).
Maternal-newborn temperature Among hypothermic newborns, 42% (331/787) of their mothers had a lower axillary temperature (range À6.7 to 0.11C, mean difference 0.4±1.21C) (Figure 2 ). Axillary temperature of mothers (n ¼ 169) correlated well (r ¼ 0.70) with their oral temperature ( Figure 3) .
Acceptance of STSC
At the beginning of program implementation, use of STSC was rare (2% in month 1 in the comparison arm) (Figure 4 ). In the two intervention arms, acceptance of STSC increased rapidly over the first few months of program implementation to become a nearly universal practice by mothers, whereas use of STSC in the comparison clusters did not exceed 10% in any month. The proportion of primary caregivers who accepted STSC was similar (P>0.05) in the two intervention arms (ENC: 79.8%, ENC plus Thermospott: 68.8%), although acceptance was more consistent month-by-month in the ENC clusters. Within 6 months of beginning program implementation, acceptance of STSC consistently exceeded 75% in the ENC clusters, and by the 12th month, acceptance of STSC was nearly universal in both intervention areas. Overall acceptance rates were similar for NBW (X2500 g) (74.3%) and LBW infants (76%). No adverse events as a result of STSC were reported.
Reasons mothers gave for acceptance of STSC, and factors reported as barriers to acceptance of STSC are shown in Table 3 . There were no perceived adverse effects from practicing STSC.
Discussion
Newborn and maternal hypothermia
The overriding effect of ambient temperature on newborns and mothers, and the high rates of hypothermia found in Indian rural homes, particularly in winter months, are best understood in the context of poverty (non-availability of resources to keep warm) Figure 1 Proportion of normal birth weight (BW) and LBW infants who were hypothermic (<36.51C) on a single axillary temperature reading taken in the home, and ambient temperature in the home, by month.
combined with the period of ritualistic pollution (avoiding use and thus pollution of scarce warm clothes that will need to be disposed of), confinement, isolation, and inactivity of the mother in the first one to few weeks of the postpartum period. 21 These environmental conditions and cultural practices place all newborns and mothers in the community at risk for hypothermia, and in the winter months, normal thermal regulatory mechanisms become overwhelmed. This situation is common to a large area of the Indian subcontinent, including northern India and Bangladesh, Pakistan, Bhutan, and Nepal. In a hospital-based study in Nepal, for example, 85% of newborns in a Maternity Hospital had a temperature below 361C within 2 h of birth. 22 Moreover, in hospital-based studies in Ethiopia, 23 Zambia, 24 and Zimbabwe, 25, 18 neonatal hypothermia affected one-half to two-thirds of newborns, and in a seven-country study, a pervasive lack of knowledge and practice regarding thermal care of newborns was documented, 25 indicating the global nature of the problem. Little other data are available on hypothermia in the home in developing countries. In a village-based study in northern India, 11% of 189 neonates were hypothermic (defined in this study as <35.61C), 19% in winter months, based on a single daytime temperature reading taken within the first 24 h after birth. 26 If the World Health Organization definition of hypothermia 20 was applied to these data (i.e., <36.51C), the incidence of hypothermia was 38% in home-delivered babies. Bang et al. 27 reported that 17% (120/763) of home-born newborns in rural Maharashtra, India, were hypothermic (<35.01C), varying from 14% in the summer months to 22% in winter. The majority of cases (62%, 80/763) had onset on the first day of life. Our use of a low-reading thermometer and a more inclusive definition of hypothermia (<36.51C), as well as lower ambient winter temperatures in the study area, may explain, in part, the higher rates of hypothermia reported in our study. Lincetto et al. 28 found that the risk of complications after discharge of newborns who had been managed in the hospital with KMC was greater in the cold season, which they attributed to exposure to low ambient temperatures. Baby is more relaxed while listening to mother's heartbeat Mothers were advised to practice STSC for as long and as often as possible, but were not given a prescription but rather were given freedom to adapt the practice to their lifestyle No perceived adverse effects
In the low-resource setting of our study, the data suggest that STSC may be of critical importance for care, including thermal management, of all newborns. In contrast to hospital-based settings where alternative means of care are available (Table 4) and KMC is promoted primarily for LBW infants, we believe it is appropriate to provide STSC to all newborns in the community, as the incidence of hypothermia was high in both LBW and NBW infants.
Under conditions in the home, our study shows for the first time that mothers as well as low and normal birth weight babies are at risk of developing hypothermia. Overall, in four of 10 cases of newborn hypothermia, the mother was even colder than her baby. Low maternal temperature may limit her ability to warm the baby through skin-to-skin contact. Further investigation of heat transfer between mothers and their infants under a variety of scenarios in the community is needed, and is underway in the study area.
Acceptance of community-based STSC
In this resource-poor community with high rates of hypothermia, STSC emerged as a natural thermal care behavior in both intervention areas. It appears that community mobilization and behavior change communication messages acted together, regardless of whether Thermospott was used, to stimulate the adoption of STSC in the community. Lateral transfer of knowledge from health workers (e.g., Saksham sahayak, Saksham karta) to caregivers that avoided conflict with deep-rooted social and cultural values, and the provision of messages that struck a cord with their existing understanding for newborn care and maternal instincts, appeared to empower the community to embrace STSC, which was essentially unknown before this study. A number of reasons were given for acceptance of STSC, including maternal empowerment in caring for her newborn, and a sense of improved infant health and well-being, as has been reported in hospital-based studies. We also found that encouraging women to practice STSC for as long and as often as possible, while avoiding proscriptions and feelings of guilt over inability to provide continuous, around-the-clock STSC, and instead focusing on the benefits of giving any STSC, was a key factor in its acceptance.
KMC for LBW infants in hospital settings has been well accepted across a variety of settings and cultures in Asia and Africa, as well as in Western industrialized countries. [2] [3] [4] [5] 29, 30 As found in our study, mothers in hospitals have associated KMC with a sense of empowerment, fulfillment, and confidence in caring for their newborns. 30, 31, 38 In addition, mothers have found that KMC reduces their stress level and increases their attachment/bond to Community-based KMC in India GL Darmstadt et al their newborn. [31] [32] [33] Mothers in Mozambique, however, initially resisted KMC for LBW infants because they found the LBW infant 'ugly,' and 'not normal'. 8 In our study, we found several potential barriers to acceptance of STSC, although no adverse consequences were identified. Families were almost uniformly able to overcome perceived barriers to implementation of STSC, however, owing to the greater sense of perceived benefits.
KMC in the home following discharge from hospital In Mozambique, 67% of mothers trained in KMC and discharged from a hospital continued with KMC either by itself or combined with other methods of warming. 34 Similarly, in Ecuador, maternal compliance with KMC after discharge at 1 month was 68%. 35 The rate of compliance fell over time to 47% at 1.5 months, 20% at 2 months, and 7% at 3 months. Reasons for mothers not continuing KMC after discharge have been linked to maturation of the newborn and 'kicking out' from being held in KMC position, as well as to the absence of constant attention paid by health staff to decrease the risk of hypothermia and the lack of social pressure of other mothers of LBW infants in the hospital to comply with KMC. Continued presence of the Saksham karta in the intervention communities after the interventions by project staff ended may have been an important reason for the successful introduction of STSC. Additional factors responsible for successful introduction of STSC in the community are under further investigation.
Community support for STSC
Only one other community-based study designed to evaluate acceptance of CKMC has been reported, 6 and in that study in Bangladesh, as in ours, STSC was highly acceptable and readily embraced. We and others have found that when fathers are included in efforts to promote STSC, they are not only supportive, but many may wish to perform STSC. 32, 36, 37 As some studies have reported that KMC may lead to hyperthermia, 5 and one study has reported that five of 11 preterm infants who were given paternal KMC developed temperatures exceeding 37.51C, 32 we are further investigating relationships between paternal and infant temperature during STSC.
In addition to families, health-care workers are also generally accepting of KMC and find KMC beneficial. Cattaneo et al. 29 found that health-care workers would prefer KMC for their own preterm/LBW infant. In Zimbabwe, health-care personnel were confident that KMC would lead to good survival results among LBW babies, 38 and health workers in Mozambique reacted positively to KMC because they felt rewarded by their new skills in teaching mothers about the benefits of KMC. 8 We found that the health workers who taught STSC to families had to first become convinced of its benefits before they could transfer the skill with confidence.
Conclusion
We found that STSC was rapidly and enthusiastically embraced in a resource-poor community in India as a natural and beneficial practice. We believe that important factors currently limiting the introduction of STSC more widely, particularly among resourcepoor communities who may stand to benefit the most, have been a lack of appreciation for the differing conditions in the hospital compared to homes in developing country communities, and misperceptions that STSC is technically difficult and tenuous in safety, and that the intervention belongs in the hands of the medical profession. In contrast to many hospital settings, many families in resource-poor communities have relatively few options for maintaining warmth, particularly in cold winter months, and STSC may become life-saving and not a mere choice. Holding a baby close is not a technical intervention, rather it is among the most natural of behaviors, and the emotional bonding and physical closeness that follows may be linked with a number of other beneficial practices. Thus, data emerging from the community indicate that the paradigm for introduction of community-based STSC differs in a number of fundamental ways from KMC strategies in the hospital (Table 4) . Social and cultural sensitivities along with low ambient and maternal temperatures must be considered and addressed in strategies to implement STSC in the community as an effective intervention for newborn thermal control in domiciliary settings and during transport to health centers. Given the paucity of resources and risk of hypothermia in domiciliary settings in developing countries, this intervention -or mode of newborn care -may be suitable for essential care of all newborns in the community, as well as for high-risk situations such as the care of preterm, very LBW (VLBW) infants, and transport of sick newborns. Much remains to be learned, however, about the impact of STSC in the community and the most effective ways to introduce this practice.
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